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(54) METHOD FOR MANUFACTURING RESIN MICROLENS AND LIGHT RECEIVING AND EMITTING ELEMENT 
HAVING THE RESIN MICROLENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems that in a conventional method 
for manufacturing a resin microlens on a substrate of light receiving and emitting 
elements, only a convex lens, less than hemispherical, can be manufactured and 
that the lens has insufficient converging power and results in extremely low use 
efficiency of light. 

SOLUTION: The resin microlens is manufactured by melting and hardening in a 
liquid 23 having appropriately low specific gravity than that of a resist film 3 
consisting of a photoreactive thermosetting resin while keeping the substrate 10 
of light receiving and emitting elements with the light receiving and emitting part 
10a facing downward. Moreover, an annular film 2 having liquid (water) repellency 
made of a member having water repelling property is formed on the melted state 
of the resist film 3 around the light receiving and emitting part 10a so that an 
almost spherical microlens can be accurately formed on the light receiving and 
emitting part 10a. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The first process which carries out patterning of the photoresist for masking which masks the 
part which becomes unnecessary to membrane formation by the film which has the ****(water) nature 
to the periphery of the carrier light-emitting part performed at the process which continues on a carrier 
light emitting device substrate with a HOTORISO means, The second process which forms the film of 
said carrier light emitting device containing the part in which said photoresist for masking was prepared 
which has ****(water) nature on the whole surface mostly, The third process to which it removes 
including the membranous membrane formation which has the ****(water) nature in which said * 
photoresist for masking was prepared on the top face of this photoresist for masking, and the remainder 
only of the need part is carried out, The fourth process made to adhere with a HOTORISO means 
suitably in the location corresponding to said light sensing portion by making optimum dose of 
photoreaction nature heat-curing resin into a configuration, The fifth process which immerses for it and 
heats said carrier light emitting device substrate in immersion fluid with light specific gravity in the 
condition of making said carrier light-emitting part into facing down, more suitably than said 
photoreaction nature heat-curing resin, and performs formation and immobilization of a lens 
configuration, The manufacture approach of the resin micro lens characterized by consisting of the sixth 
process which removes said immersion fluid from said carrier light emitting device substrate taken out 
out of said immersion fluid. 

[Claim 2] The carrier light emitting device characterized by having the resin micro lens obtained by the 
manufacture approach of above-mentioned claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a detail at the manufacture approach of the resin micro 
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lens about the resin micro lens prepared at said carrier light-emitting part, in order to take out outside 
efficiently, without carrying out stripping of the luminescence from said light-emitting part in the carrier 
luminescence array in which the carrier light-emitting part of a carrier light emitting device chip or the 
carrier light-emitting part of plurality [ top / one carrier light emitting device substrate ] is formed, or in 
order to make it converge on a light sensing portion efficiently. 
[0002] 

[Description of the Prior Art] It is drawing 10 - drawing 1 1 which show the manufacture approach of this 
conventional kind of resin micro lens 80, and the example when carrying out to the LED substrate 90 
with which two or more light-emitting part 90a is prepared shows here, first — as the first process — 

HOTORISO (phot lithography) law etc. — each light-emitting part 90a — a wrap — the photoresist 

film 91 is formed like by the thermosetting transparence member which has photoreaction nature. 
[0003] after an appropriate time — the above-mentioned photoresist film 91 — the LED substrate 90 - 
- if it heats to proper temperature together, this photoresist film 91 will once be fused and will liquefy, 
and if it becomes the shape of a lens of the crown with surface tension as shown in drawing 1 1 , and 
this condition is maintained and heating is continued further, said photoresist film 91 will heat-harden as 
a lens configuration. 

[0004] Therefore, if the configuration of location precision and the photoresist film 91 and thickness to 
light-emitting part 90a when forming said photoresist film 91, the temperature when heating further, etc. 
are managed to a precision, each light-emitting part 90a will be equipped with the resin micro lens 80 of 
a uniform optical property. Therefore, the light from each light-emitting part 90a becomes that which is 
converged on the same conditions, and is suitable for applications, such as a write-in head of the LED 
printer as which homogeneity is required. 
[0005] 

[Problem(s) to be Solved by the Invention] However, it sets to the above mentioned manufacture 
approach of the conventional resin micro lens 80. The curvature more than climax by the surface 
tension of the member in which the configuration of the resin micro lens 80 obtained forms the 
photoresist film 91 is what is not obtained. Although it becomes the curvature below hemispherical as a 
result, and a focal distance is long, and convergence is performed by the resin micro lens 80 as shown in 
drawing 12 , the light from light-emitting part 90a It is still stripping light, for example, cannot introduce 
into an optical fiber etc. efficiently, but the available quantity of light turns into at most about 10% of the 
amount of luminescence from said light-emitting part 90a, and has produced the trouble that 
effectiveness is low. 
[0006] 

[Means for Solving the Problem] As a concrete means for solving the above-mentioned technical 
problem, this invention The first process which carries out patterning of the photoresist for masking 
which masks the part which becomes unnecessary to membrane formation by the film which has the 
****(water) nature to the periphery of the carrier light-emitting part performed at the process which 
continues on a carrier light emitting device substrate with a HOTORISO means, The second process 
which forms the film of said carrier light emitting device containing the part in which said photoresist for 
masking was prepared which has ****(water) nature on the whole surface mostly, The third process to 
which it removes including the membranous membrane formation which has the ****(water) nature in 
which said photoresist for masking was prepared on the top face of this photoresist for masking, and the 
remainder only of the need part is carried out, The fourth process made to adhere with a HOTORISO 
means suitably in the location corresponding to said light sensing portion by making optimum dose of 
photoreaction nature heat-curing resin into a configuration, The fifth process which immerses for it and 
heats said carrier light emitting device substrate in immersion fluid with light specific gravity in the 
condition of making said carrier light-emitting part into facing down/more suitably than said 
photoreaction nature heat-curing resin, and performs formation and immobilization of a lens 
configuration, A technical problem is solved by offering the manufacture approach of the resin micro 
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lens characterized by consisting of the sixth process which removes said immersion fluid from said 

carrier, light emitting device substrate taken out out of said immersion fluid. 

[0007] 

[Embodiment of the Invention] Below, this invention is explained to a detail based on the operation 
gestalt shown in drawing. Although it explains as that by which two or more carrier light-emitting part 
10a is prepared on one substrate as what is shown in drawing 1 - drawing 6 shows the manufacture 
approach of the resin micro lens 5 concerning this invention in order of a process and the carrier light 
emitting device substrate 10 is shown in drawing 1 (A) also in this operation gestalt Naturally operation 
is possible also to the carrier light emitting device substrate 10 with which this invention does not limit 
this and only one carrier light-emitting part 10a is prepared. Moreover, as shown in drawing 1 (B), said 
carrier light-emitting part 10a side can be similarly carried out to the carrier light emitting device 
substrate 10 with which it is prepared in the bonnet transparence insulator layer 6. 
[0008] Drawing 2 is the first process of the manufacture approach of the resin micro lens 5 concerning 
this invention. At this first process Since the film 2 which prepares for the membrane formation (the film 
2 which has ****(water) nature is called hereafter) by the member which has the ****(water) nature in 
the second continuing process, and has this ****(water) nature makes it require only of the periphery of 
light-emitting part 10a of said LED substrate 10 It is the patterning process of the photoresist 1 for 
masking not to form the film 2 which has ****(water) nature into the part which becomes unnecessary. 
[0009] HOTORISO which becomes what the same precision also as the precision of this photoresist 1 
for masking is required as, therefore makes the criteria of positioning said light-emitting part 10a since 
the film 2 which has said ****(water) nature serves as an element important for positioning to light- 
emitting part 10a of the resin micro lens 5 etc. here — it is formed by law etc. In addition, although this 
operation gestalt explains the photoresist 1 for masking as the shape of a ring which encloses carrier 
light-emitting part 10a, it is good also as other configurations, such as the shape of an ellipse which - 
encloses carrier light-emitting part 10a, for example. 

[0010] Drawing 3 (A) shows the second process and coat 2a is formed by the whole surface by vacuum 
evaporationo of the member which has ****(water) nature, such as fluorocarbon, in the field by the side 
of carrier light-emitting part 10a of the carrier light-emitting part component substrate 10 with which 
the photoresist 1 for masking was formed as mentioned above, including the part to which said 
photoresist 1 for masking was given, or sputtering. In addition, what is necessary is to form a light- 
shielding film 7 first to a position with the thin film of a metal member etc., then just to form coat 2a on 
that light-shielding film in this case, as shown in drawing 3 (B) although there are some in which carrier 
light-emitting part 10a is surrounded in the carrier light emitting device substrate 10, and a light- 
shielding film is prepared. 

[001 1] Drawing 4 shows the third process and removes the above-mentioned photoresist 1 for masking 
with proper means, such as the dissolution with a solvent. The solvent used for the dissolution of the 
photoresist 1 for masking at this time chooses what does not have a solvent action to said coat 2a. The 
film 2 which a need part becomes what carries out the remainder on the carrier light-emitting part 
component substrate 10 from said coat 2a, namely, has ****(water) nature by doing in this way is 
obtained. Here, it is only the lens fixed part which performs adhesion of the resin micro lens which 
explains later what is shown by sign 10b all over drawing, and immobilization. 

[0012] It is arrangement of the photoreaction nature heat-curing resin 3 which drawing 5 shows the 
fourth process, heats this fourth process at a next process, and acquires a lens configuration. This 
photoreaction nature heat-curing resin 3 Since it participates in the engine performance when 
considering as the resin micro lens 5 according to a next process etc. greatly While raising precision to 
the alignment to said carrier light-emitting part 10a by the HOTORISO method, it considers as what has 
a uniform amount, a uniform configuration, etc., and it considers so that the resin micro lens 5 of the 
uniform engine performance may be obtained by the focal distance etc. 
[001 3] Although drawing 6 and drawing 7 show the fifth process of this invention, shall heat 
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photoreaction nature heat-curing resin 3, and should carry out melting in atmospheric air conventionally 
and the lens configuration should have been acquired, in this invention, heating of photoreaction nature 
heat-curing resin 3 shall be performed in a liquid. Furthermore, in addition, in case it heats 
conventionally, although said carrier light-emitting part component substrate 10 was performed 
considering the field side in which carrier light-emitting part 10a was prepared as the upper part, it is 
performed as a lower part by this invention. 

[0014] Drawing 6 shows the hot bath tub 20 used for heating of the above-mentioned photoreaction 
nature heat-curing resin 3, this hot bath tub shall consist of a hot plate 21, a vat 22, and the silicone oil 
23 held in said vat 22, and adjustment of a hot plate 21 shall adjust the solution temperature of a 
silicone oil 23 free. 

[0015] Here, if the situation when heating by making into a lower part the side by which said carrier 
light-emitting part component substrate 10 was formed in carrier light-emitting part 10a is considered, 
since said photoreaction nature heat-curing resin 3 is once liquefied with heating, dropping will be 
produced with gravity and it will become what hardly carries out the remainder on the carrier light- 
emitting part component substrate 10. 

[0016] Therefore, since it heats in said silicone oil 23 and this silicone oil 23 is considering as what has 
slightly light specific gravity rather than said photoreaction nature heat-curing resin 3 in order to 
prevent the above-mentioned situation in this invention While preventing dropping with viscosity, surface 
tension, etc. which give a proper buoyancy to liquefied photoreaction nature heat-curing resin 3, and 
this photoreaction nature heat-curing resin 3 has At least the lens fixed part of photoreaction nature 
heat-curing resin 3 makes the part except 10b exfoliate from the carrier light-emitting part component 
substrate 10 with the film 2 which has ****(water) nature, and it controls to give a lens configuration. 
[0017] Drawing 7 is what shows the condition of heating of the photoreaction nature heat-curing resin 3 
in the above-mentioned silicone oil 23 which is the fifth process of this invention. In this invention Since 
the film 2 which has ****(water) nature is beforehand formed in the periphery of said carrier light- 
emitting part 10a, the part located in the upper part of the film 2 which has ****( water) nature after 
said photoreaction nature heat-curing resin 3 liquefied is crawled, and exfoliation is performed. In 
addition, although illustrated in the condition that the transparence insulator layer 6 shown in drawing 1 
(B) in drawing 7 and the light-shielding film 7 shown in drawing 3 (B) exist, it cannot be overemphasized 
that it is a thing also including the condition that this invention does not have any [ both the film 6 and 7 
or ] of those they are. 

[0018] And since said photoreaction nature heat-curing resin 3 is what receives only slight gravity 
according to a specific gravity difference with a silicone oil 23, a configuration is changed to the globular 
form to which surface tension excels and surface area serves as min from gravity. Therefore, if the 
temperature of a silicone oil 23 is further raised suitably in the condition of having become spherical 
[ the above ], hardening of photoreaction nature heat-curing resin 3 is promoted, the shape of an above 
ball will be maintained, hardening will be performed, and the resin micro lens 5 by this invention will be 
obtained. 

[0019] Therefore, after the above-mentioned hardening is completed, washing according to toluene, an 
acetone, etc. considering the carrier light-emitting part component substrate 10 as ejection and the 
sixth process is performed out of a silicone oil 23, and if the silicone oil 23 adhering to said carrier light- 
emitting part component substrate 10 and the resin micro lens 5 is removed, the carrier light-emitting 
part component substrate 10 equipped with the resin micro lens 5 shown in drawing 8 will be obtained. 
[0020] If the operation effectiveness of the carrier light-emitting part component substrate 10 equipped 
with the resin micro lens 5 obtained by the above-mentioned manufacture approach here is explained, 
since it will be made to said carrier light-emitting part 10a with that to which the approximate spherical 
resin micro lens 5 is attached, the light which carrier light-emitting part 10a emits is completed ahead of 
[ proper ] said resin micro lens 5, as shown in drawing 9 , and it becomes possible to make Focus f 
connect. 



[0021] If this becomes the thing of the quantity of light which carrier light-emitting part 10a emits which 
all converge on Focus f mostly, for example, opening of an optical fiber is located near said focus f, it will 
become possible [ almost incorporating the total quantity of light in an optical fiber ], and its 
effectiveness will improve by leaps and bounds. 

[0022] moreover, arrangement of a up to [ the carrier light-emitting part component substrate 10 of said 
photoreaction nature heat-curing resin 3 ] etc. — HOTORISO — it becomes that by which the 
temperature conditions over each photoreaction nature heat-curing resin 3 etc. are equalized by heating 
the photoreaction nature heat-curing resin 3 when carrying out by law and acquiring a lens configuration 
in a silicone oil 23, and variation between the resin micro lenses 5 is also made small. 
[0023] Moreover, it sets for applications, such as an LED printer head used in order to write an - 
alphabetic character, a graphic form, etc. in a photo conductor (drum). By having become what has 
Focus f as mentioned above, it becomes possible to fill in a photo conductor directly by this focus f. The 
optical fiber lens which was required in order to make a focus connect to said photo conductor 
conventionally is made unnecessary, and the cost cut of the whole device by which this kind of carrier 
light-emitting part component substrate 10 is adopted is also enabled. 
[0024] 

[Effect of the Invention] The first process which carries out patterning of the photoresist for masking 
which masks the part which becomes unnecessary by this invention to membrane formation by the film 
which has the ****(water) nature to the periphery of the carrier light-emitting part performed at the 
process which continues on a carrier light emitting device substrate as explained above with a 
HOTORISO means, The second process which forms the film of said carrier light emitting device 
containing the part in which said photoresist for masking was prepared which has ****(water) nature on 
the whole surface mostly, The third process to which it removes including the membranous membrane 
formation which has the ****(water) nature in which said photoresist for masking was prepared^on the - 
top face of this photoresist for masking, and the remainder only of the need part is carried out, The 
fourth process made to adhere with a HOTORISO means suitably in the location corresponding to said 
light sensing portion by making optimum dose of photoreaction nature heat-curing resin into a 
configuration, The fifth process which immerses for it and heats said carrier light emitting device 
substrate in immersion fluid with light specific gravity in the condition of making said carrier light- 
emitting part into facing down, more suitably than said photoreaction nature heat-curing resin, and 
performs formation and immobilization of a lens configuration, By having considered as the manufacture 
approach of the resin micro lens characterized by consisting of the sixth process which removes said 
immersion fluid from said carrier light emitting device substrate taken out out of said immersion fluid 
While making it possible to install the resin micro lens of various configurations, such as the shape of a 
true ball, in a carrier light-emitting part in the precision of HOTORISO level and raising the flux of light 
utilization factor at the time of the activity of this kind of carrier light-emitting part component 
substrate with a resin micro lens Precision is also raised and the effectiveness which was extremely 
excellent in the improvement in the engine performance is done so. 

[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the carrier light-emitting part component substrate which 
installs the resin micro lens concerning this invention. 

[Drawing 2] It is the sectional view showing the first process of the manufacture approach of the resin 
micro lens concerning this invention. 

[Drawing 3] It is the sectional view showing the second process similarly. 

[Drawing 4] It is the sectional view showing the third process similarly. 

[Drawing 5] It is the sectional view showing the fourth process similarly. 

[Drawing 6] It is the sectional view showing the hot bath tub used for the fifth process. 

[Drawing 7] It is the explanatory view showing the fifth process of the manufacture approach of the 

resin micro lens concerning this invention. 

[Drawing 8] It is the sectional view showing a carrier light-emitting part component substrate equipped 
with the resin micro lens obtained by the manufacture approach of the resin micro lens concerning this 
invention. 

[Drawing 9] It is the explanatory view showing an operation of a carrier light-emitting part component 
substrate equipped with the resin micro lens obtained by the manufacture approach of the resin micro 
lens concerning this invention. 

[Drawing 10] It is the sectional view showing the first process of the conventional example. 

[Drawing 1 1] It is the sectional view showing the second process of the conventional example: v - ^ ^ . > 

[Drawing 12] It is the explanatory view showing an operation of the carrier light-emitting part component 

substrate with a micro lens of the conventional example. 

[Description of Notations] 

1 .... Photoresist for masking 

2 .... Film which has ****(water) nature 

3 .... Photoreaction nature heat-curing resin 

5 .... Resin micro lens 

6 .... Transparence insulator layer 

7 .... Light-shielding film 

10 .... Carrier light-emitting part component substrate 
10a .... Carrier light-emitting part 
10b .... About a lens fixed part 

20 .... Hot bath tub 

21 .... Hot plate . — _ 

22 .... Vat 

23 .... Silicone oil 



[Translation done.] 
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10±i:a*t4t)fl)i:ftt). IP^> (*) 

[0 0 12] 05(1 SEllS^tfc0T*D. Z.CD 

*BaxettaoxeTj«n» L- 1/ >xim£#&ftRjEStt 

»©xe{c«fcO»8B'7'f ^aU>X5tbfct*© 
KJ:OlWe$583t*l 0 a fc*rratt«£totffcf|** 
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[0 0 13] 0 6i5<fctf@7«, *^Bj©^5ig^^ 
Snl^2:fT^^B[$-a-TU>X^*#*fcOi:LT^fc 

(CHUfeSf8^*^*« 1 0 tt. gfgftgB 1 0 a iWRH- 

io [ 0 0 1 4 ] 0 6 tt±EftEf6tt*HS{bWIIB 3 (DKnmiZ 

«> #y hXU— h 2 1 tA'-y h 2 2 t, ifiBA*«y h 2 
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[0015] £ IT, MfEgflftS&5^a« 1 0 
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fcfeK, t9IB->'Jn>^;U2 3 4>TiP®i$:ff 5t>OT 

c©3fcEfctef!&«<b»IB 3 SH^ftt* 

l;:«fc0»T&l»ifc'r*i#lC. Jg$t <*) 

2 K J: 0 ftKfcfl&aafbSMi 3 © 1/ >XH£ffl5& 1 0 b 

[0 0 17] 0 7«*^BJ<z)^EXST*?.Xffi-> l Ja 
>^ )12 3* \Z£>lfZ>ftKfo\imm<k®m 3 <DtiU?&<D 

1 0 a (*) tt&*r*lt2*»* 

(*) tt**t5K2©±»l:fiil/T^fcf 
ai;^nT*iiii*«fTt>ns. ft. 07ic:*^t« 

El (B) C^tfcSl!Waftil6. *5<fc^\ 0 3 (B) 
40 {I*Litii7 1 eBl7^#fi-r*«^T0*«:ff *« 

wapsR6, 7S^(J-e©f5jn^^^«si^fc^trfc 

[0 0 18] fLX !WIE3ttRlStt»Wfl2»li3tt->'; 
n>^-'f^2 3 £©JtfiSSK«fci5iS*>fca#UA>£ttfc 

ssa^S/jNi^s^tc^sr^b^-a-sfe^t^ 

®flg3©ss<b«{£ji£n, ±E©3««*« - 6Wb*»fTto 
so n, ^fBWKcfcsttfiiivf^auvxs^ssn**)© 
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X*>^ffl*hUi>*h©±ffifcSWSttfc»* <*) 



(4) 

DtcD^tH^tt^ff ^fSIgt, ffiE«Sf«t4 , a> 

i/>xo«a*j£tufcctT, 

CD^SgT-r * P 1/ >X£* h 'J V l"<UKZ>HfSTg3S3fc 
10 >X#^S^7tgP*^a«CD^fflBtCD^f'Jffl*S:f6]± 

[0jgcDfgm^siW] 

[01] *f!W»C«*«IBv-f ^nl/>X*K«-r* 
[0 2] *^WfCff*#Jliv-f ^DU>X©»ifi*» 
[0 3] Bi;<Jg=. lrI0T*5. 

[04] rau<»=xe**r»fiBHT**. 

20 [0 5] |Pli;<SBBgxe&*-rWrffiBIT**. 

[0 6] ^£XiStCflgffl-r^iPfl?@«&^-r»fffl0T 

[0 7] *5£ifltff*«HB-7-f^PU>X©»lifi*ft 
CDfilEX*! e ^TI&BJ 0T' 3 „ 

[0 8] *»Wfc«*»JBT-f i7Pl^>XCDStjfi^ 
K«k 9#&n4»lfiv>r £ p U>X£«*.5£38ftffl* 

[0 9] *56Wfcff*#ffiv-f ^au>X©»it*te 
JC«fc 0»6n4»|g-7-f * D U>X£«A«£58ttSB* 

[010] ft#«|©«-Ig*5jVr*r®0T**. 

[011] «e*«©iB-xe*^-r»r®BTf*4. 

[012] ftjfefcl© v-f * DW>X««S3B^t«*^ 
a«©^ffl^^Ti5eBJ0T^-2)o 

2 &m (tK) 

3 ytR^itmrnitmn 

5 WJiT-f ^nU>X 

« 6 mmmmm 

1 0 &ftftmm?&m 

1 0 a sajtas 

1 0 b U>XH£W&: 

2 0 iQ^)S« 

2 1 *yhXU-b 

2 2 Ay h 

2 3 yU3>^Jl/ 



^§^2002-350606 (P2002-350606A) 



(5) 

[01] [0 2] 




